labile, the exercise tolerance may be severely limited. The pain is not always immediately relieved by rest, since this relief appears to depend on the return of the heartblock to the resting state. Similarly, the pain may occur at rest with the abrupt slowing of the heart rate due to the onset of heart-block. The history may be very suggestive of an impending cardiac infarction. When the change is from 1: 1 to 2: 1 block a cardiogram will not be helpful between attacks, and the fear that the symptoms are due to an impending cardiac infarction will prevent an exercise test being done. Some of these patients must be undergoing treatment with continuous anticoagulants and unnecessarily running the hazards of this therapy. A 2: 1 block might be missed when alternate P waves are buried in the T waves as in Case 2 (Fig. 2 c) . The feeling of panic, probably a manifestation of left ventricular failure (Fowler, 1962) , also suggests a psychogenic basis for the symptoms.
The symptoms in patients with a transient or changing heart-block vary from typical Stokes-Adams attacks on the one hand to the unrecognized chest pain and other symptoms described here. When chest pain occurs in a patient with heart-block it is assumed to be anginal and the pain and the block are attributed to ischaemic heart disease. Smith and Zoob (1961) have shown that many cases of heart-block in elderly persons are not due to ischaemia, the cause being unknown. One of the four cases described had clinical evidence of coronary artery disease and another had post-mortem proof. But it cannot be assumed that the heart-block in these patients was due to ischaemia. The chest pain was clearly related to the heart-block itself and not to any coronary disease that might also be present. Froment et al. (1959) state that the pain is anginal because of the characteristic features, particularly the relief with trinitroglycerin. The effect of trinitroglycerin is mentioned only in their patient in whom some ischaemic heart disease was found at post-mortem examination. Assuming that the pain is due to decreased coronary blood flow with the onset of heart-block (Starzl et al., 1955) , there is no reason to believe that a coronary vasodilator should be beneficial in such a case. Trinitroglycerin may cause the heart-block by accelerating the auricular rate and thereby produce or aggravate the pain as seen in two of the four cases reported here. Similarly, effort angina due to anaemia may be worsened by vasodilators (Fowler, 1962) . Evidence that the pain in these patients is not due to cardiac anoxia stems from observations on Case 1. A 2: 1 block produced by slight exertion caused severe symptoms but no ischaemic changes in the cardiogram, whereas later severe exertion producing a definite ischaemic pattern was associated with only slight retrosternal discomfort. The abrupt slowing of the heart at the time of increasing venous return with exercise could lead to distension of the heart. This was considered to be the possible cause of the pain in these patients before discovering that many years ago Pierre Merklen (1908) attributed angina pectoris to sudden left ventricular distension.
The other symptoms associated with the chest pain can be attributed to the abrupt slowing of the heart when exercise is increasing the venous return. It has often been shown that adaptation to heart-block occurs so that the working capacity becomes virtually normal (Gilchrist, 1934; Campbell, 1943; Ikkos and Hanson, 1960 ), but there is no time for adaptation with the transient changes in rate described here. (Mulder et al., 1952; May, 1953) . Str.
pneumoniae is sensitive to a variety of antibiotics, but it is more difficult to select a suitable antibiotic with activity against H. influenzae. Benzylpenicillin is effective only in large doses (Goslings et al., 1961) . The acid-resistant penicillins with a phenoxymethyl, phenoxyethyl, phenoxypropyl, or a phenoxybenzyl sidechain show less activity against H. influenzae than does benzylpenicillin (Barber and Waterworth, 1962 Therefore, despite the wide range of antibiotics already available, a drug which can be taken by mouth, is bactericidal, has activity against both Str. pneumoniae and H. inflaenzae, and is free from serious side-effects would be a most useful addition to the treatment of chronic bronchitis. Ampicillin (" penbritin ")-a synthetic penicillin prepared from 6-aminopenicillanic acid -would appear to have many of these characteristics (Rolinson and Stevens, 1961) . The results of treatment with ampicillin in the few patients with respiratory infections due to H. influenzae so far reported (Lockey et al., 1962; Trafford et al., 1962) have been favourable.
We have therefore studied the results of treatment with ampicillin and compared these with treatment with other antibiotics in 35 patients who were admitted to hospital with acute infective exacerbations of chronic bronchitis.
Clinical Methods
All patients admitted to this hospital between November 1, 1961, and April 30, 1962 , with an exacerbation of chronic bronchitis who were producing purulent sputum were included in the trial. Chronic bronchitis was defined, as in the Medical Research Council's (1960) questionary, as the production of phlegm on most days for as much as three months in each of the last three years. Patients who were sensitive to any of the penicillins or were unable to take tablets by mouth were excluded; during the trial one patient had to be excluded because of sensitivity to benzylpenicillin. Two patients were excluded because they had lobar consolidation.
A considerable proportion of patients admitted to hospital with exacerbation of chronic bronchitis have already had antibiotic treatment from their general practitioners either on a long-term basis or for a few days at the onset of the exacerbation. For the purpose of this trial it was thought that every patient should start treatment with a new antibiotic on admission, and careful inquiry was made from the patients and their practitioners about previous antibiotic treatment. Patients were regarded as having had previous antibiotic treatment if they had had an antibacterial drug for more than one day in the fortnight previous to their admission.
As the tetracyclines are probably the most commonly used antibiotics in chronic bronchitis, we compared the effects of demethylchlortetracycline with ampicillin in patients who had received no previous antibiotics. In the case of patients who had received antibiotics we compared ampillin (which was not available to practitioners at the start of this trial) with the combination of phenoxymethylpenicillin and streptomycin. Twenty patients admitted to the trial had had previous antibiotics -tetracycline in 17, chloramphenicol in 2, and phenoxymethylpenicillin in 1-so that all patients did in fact receive a new antibiotic on admission.
A week of antibiotic treatment was given, after a specimen of sputum had been obtained for macroscopic and bacteriological examination, as follows: Campbell and Howell (1960) , using the modified Haldane's apparatus (Campbell, 1960) Viable counts were made of the main pathogens after 18 hours' incubation. Haemophilus species were identified by testing for growth in the presence or absence of X and V factors, and pneumococci by sensitivity to optochin.
Coliform bacilli were identified by fermentation reactions. Table I ).-Eighteen patients were treated with ampicillin and 17 with either demethylchlortetracycline or phenoxymethylpenicillin and streptomycin. There were differences between the groups in some respects but there did not appear to be any consistent bias which could be expected to make the prognosis worse in one group than in the other; for instance, in the ampicillin group there were more patients with a raised temperature and raised white-cell count, but their ventilatory function and mixed venous Pco2 were less abnormal than the group treated with other antibiotics. Twenty patients had had previous antibiotic therapy-nine in the ampicillin group and 11 in the penicillin and streptomycin group. When the two groups were subdivided into those who had and those who had not previously received antibiotics the main difference that emerged was the high age of the patients who had not received previous antibiotics. Seven of the nine in the ampicillin group and four of the six in the demethyltetracycline group were aged 70 or more.
Results

Comparability of Groups (see
Clinical Results Peak Expiratory flow.-The mean increase was slightly greater in the patients treated with ampicillin.
Further antibiotics were given to 15 patients during the hospital admission, including 11 of the surviving 18 patients who had had antibiotic treatment preceding admission and were therefore receiving a third course. Eight out of the nine patients who were given ampicillin, having already had a previous antibiotic, later received a third course of antibiotics because of the persistence of purulent sputum and in some cases persisting radiological consolidation.
Average hospital stay was a few days longer in the ampicillin group.
Side-ejffects.-Despite frequent inquiry, these were recorded in only two patients, both of whom complained of epigastric discomfort, one following demethylchlortetracycline and the other after phenoxymethylpenicillin.
No side-effects were encountered with ampicillin.
Bacteriological Results H. influenzae or Str. pneumoniae were isolated in significant numbers from the sputum of 22 out of the 35 patients admitted to the trial; no pathogenic organisms were isolated from the remaining 13 patients, nine of whom had had previous antibiotic treatment. The number of isolations of these two pathogens from the 31 surviving patients is shown in Table III pneumoniae was eliminated in both treatment groups but was isolated in significant numbers from the sputum of four patients two days after the end of treatment with penicillin and streptomycin. 'The sputum of only one of these patients showed an increase in purulence. No increase in resistance of either H. influenzae or Str. pneumoniae to armpicillin, tetracycline, or streptomycin was found after treatment.
Superinfection with coliform bacilli and Staph. aureus. -Coliform bacilli were isolated from 13 of the 16 surviving patients in the ampicillin-treated group and 9 of the 15 in the other treatment group. Most of the strains (in both groups) were ampicillin-resistant. These organisms were usually present in small numbers and occurred in mucoid as well as in persistently purulent sputum, but in one patient with bronchiectasis the isolation of a heavy growth of Pseudomonas pyocyanea following treatment with ampicillin was associated with an increase in purulence. Ps. pyocyanea was also isolated in small numbers from two other patients in the ampicillin-treated group, but in neither of these was there an increase in purulence of sputum. Before treatment was started Staph. aureus was isolated in small numbers from the sputum of five patients. Four of these strains were penicillin-resistant and three of the patients from whom these strains were isolated were treated with ampicillin without any great increase in numbers of staphylococci developing during treatment.
Summary of Results
The mean improvement in all groups in the sputum purulence and volume, temperature, chest radiograph, white blood cell count, and P.E.F., and the reduction in pathogenic organisms isolated from the sputum showed that all three antibiotic regimes appeared to be clinically and bacteriologically " effective." The ampicillin group were rather more ill on admission, showed less improvement in the chest radiograph, had a slightly longer average hospital stay, and more of them were given a further course of antibiotics. Persistent radiological consolidation (9 out of 13 patients) and purulent sputum (12 out of 16 patients) were frequent in patients who had had antibiotics before admission ; 11 of these patients were given a third course of antibiotics. Discussion The results suggest that there is little to choose between ampicillin and other antibiotics in the treatment of acute exacerbations of chronic bronchitis as judged by clinical and bacteriological criteria. The changes in P.E.F. and chest radiography, also the number of patients requiring further antibiotics and the length of hospital stay, were not significantly different in the two treatment groups (P>0.01). The numbers we have treated would not enable us to see a relatively small benefit in the treatment of a condition which has a good spontaneous recovery rate. In both treatment groups there was a greater reduction in the number of isolations of H. influenzae after treatment than occurs on a placebo (Elmes et al., 1957) . Gastro-intestinal 
